Influence of the disulfide bond configuration on the dynamics of the spin label attached to cytochrome c.
A series of multi-nanosecond molecular dynamics (MD) simulations of wild-type cytochrome c and its spin-labeled variants with the methanethiosulfonate moiety attached at position C102 were performed (1) to elucidate the effect of the spin probe presence on the protein structure and (2) to describe the structure and dynamics of the spin-label moiety. Comparisons with the reference crystal structure of cytochrome c (PDB entry: 1YCC) indicate that the protein secondary structure is well preserved during simulations of the wild-type cytochrome c but slightly changed in simulations of the cytochrome c labeled at position C102. At the time scale covered in our simulations, the spin label exhibits highly dynamical behavior. The number of observed distinct conformations of the spin label moiety is between 3 and 13. The spin probe was found to form short-lived hydrogen bonds with the protein. Temporary hydrophobic interactions between the probe and the protein were also detected. The MD simulations directly show that the disulfide bond in the tether linking a spin probe with a protein strongly influence the behavior of the nitroxide group. The conformational flexibility and interaction with the protein are different for each of the two low energy conformations of the disulfide bond.